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SEQUENOE LISTI] 




5 



<110> H^en, Gustav 

SiMinund, Hans-Ulrich 
Wei^hel; Walter 
Wick\ Maresa 
ZubovX Dmitry 

<120> Human catalytic Telomerase Sub-Unit and its Diagnostic and 
Therapeutic Us« 

<130> Bayer 10\203 

<140> US 09/424,V86 

<141> 1999-11-29 

<150> PCT/EP98/034' 

<151> 1998-06-09 

<160> 7 

<170> Microsoft Word 

<210> 1 

<211> 4042 

<212> DNA 

<213> Homo sapiens 



<400> 1 
gtttcaggca 


gcgctgcgtc 


ctgctgcgca 


cgtgggaagc 


cctggccccg 


gccacccccg 


60 


cgatgccgcg 


cgctccccgc 


tgccgagccg 


Vgcgctccct 


gctgcgcagc 


cactaccgcg 


120 


aggtgctgcc 


gctggccacg 


ttcgtgcggc 


g\ctggggcc 


ccagggctgg 


cggctggtgc 


180 


agcgcgggga 


cccggcggct 


ttccgcgcgc 


tggtggccca 


gtgcctggtg 


tgcgtgccct 


240 


gggacgcacg 


gccgcccccc 


gccgccccct 


ccttccgcca 


ggtgtcctgc 


ctgaaggagc 


300 


tggtggcccg 


agtgctgcag 


aggctgtgcg 


agcgc^gcgc 


gaagaacgtg 


ctggccttcg 


360 


gcttcgcgct 


gctggacggg 


gcccgcgggg 


gcccccacga 


ggccttcacc 


accagcgtgc 


420 


gcagctacct 


gcccaacacg 


gtgaccgacg 


cactgcgggg 


gagcggggcg 


tgggggctgc 


480 


tgctgcgccg 


cgtgggcgac 


gacgtgctgg 


ttcacctgat 


ggcacgctgc 


gcgctctttg 


540 


tgctggtggc 


tcccagctgc 


gcctaccagg 


tgtgcgggci 


gccgctgtac 


cagctcggcg 


600 


ctgccactca 


ggcccggccc 


ccgccacacg 


ctagtggacc 


^ccgaaggcgt 


ctgggatgcg 


660 


aacgggcctg 


gaaccatagc 


gtcagggagg 


ccggggtccc 


dctgggcctg 


ccagccccgg 


720 


gtgcgaggag 


gcgcgggggc 


agtgccagcc 


gaagtctgcc 


gttgcccaag 


aggcccaggc 


780 
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ccgttgggca 


ggggtcctgg 


gcccacccgg 


840 


tctgtgtggt 


gtcacctgcc 


agacccgccg 


900 


ctggcacgcg 


ccactcccac 


ccatccgtgg 


960 


catcgcggcc 


accacgtccc 


tgggacacgc 


1020 


acttcctcta 


ctcctcaggc 


gacaaggagc 


1080 


tgaggcccag 


cctgactggc 


gctcggaggc 


1140 


cctggatgcc 


agggactccc 


cgcaggttgc 


1200 


ggcccctgtt 


tctggagctg 


cttgggaacc 


1260 


agacgcactg 


cccgctgcga 


gctgcggtca 


1320 


agccccaggg 


ctctgtggcg 


gcccccgagg 


1380 



aggaggacac agacccccgt cgcctggtgcXagctgctccg ccagcacagc agcccctggc 144 0 
aggtgtacgg cttcgtgcgg gcctgcctgc gccggctggt gcccccaggc ctctggggct 1500 
ccaggcacaa cgaacgccgc ttcctcagga acaccaagaa gttcatctcc ctggggaagc 1560 
atgccaagct ctcgctgcag gagctgacgt ggaagatgag cgtgcgggac tgcgcttggc 162 0 
tgcgcaggag cccaggggtt ggctgtgttc cggccgcaga gcaccgtctg cgtgaggaga 1680 
tcctggccaa gttcctgcac tggctgatga gtgtgta\gt cgtcgagctg ctcaggtctt 1740 

ggaagagtg 1800 
agctgcggg 1860 
tgacgtcca 1920 
actacgtcg 1980 
gggtgaagg 2 04 0 
gcgcctctg 2100 
tgcgggccc 2160 
acgacacca 2220 
acacgtact 2280 
laaggccttca 2340 



tcttttatgt 


cacggagacc 


acgtttcaaa 


agaacaggdt 


ctttttctac 


tctggagcaa 


gttgcaaagc 


attggaatca 


gacagcactt) 


igaagagggtg 


agctgtcgga 


agcagaggtc 


aggcagcatc 


gggaagccag 


gpccgccctg 


gactccgctt 


catccccaag 


cctgacgggc 


tgcggccgat 


tgtgaacatg 


tgggagccag 


aacgttccgc 


agagaaaaga 


gggccgagcg 


tctaacctcg 


cactgttcag 


cgtgctcaac 


tacgagcggg 


cgcggcgccc 


cggccVcctg 


tgctgggcct 


ggacgatatc 


cacagggcct 


ggcgcacctt 


cgtgctgjcgt 


aggacccgcc 


gcctgagctg 


tactttgtca 


aggtggatgt 


gacgggcgcg 


tcccccagga 


caggctcacg 


gaggtcatcg 


ccagcatcat 


caaacccca^ 


gcgtgcgtcg 


gtatgccgtg 


gtccagaagg 


ccgcccatgg 


gcacgtccgc 


agagccacgt 


ctctaccttg 


acagacctcc 


agccgtacat 


gcgacagttc 


tgcaggagac 


cagcccgctg 


agggatgccg 


tcgtcatcga 


gcagagctcc 
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aggccagcag\tggcctcttc gacgtcttcc tacgcttcat gtgccaccac gccgtgcgca 2520 
tcaggggcaa gccctacgtc cagtgccagg ggatcccgca gggctccatc ctctccacgc 2580 
tgctctgcag cctg^ctac ggcgacatgg agaacaagct gtttgcgggg attcggcggg 2640 
acgggctgct cctgcgcttg gtggatgatt tcttgttggt gacacctcac ctcacccacg 2700 
cgaaaacctt cctcaggacte ctggtccgag gtgtccctga gtatggctgc gtggtgaact 2 760 
tgcggaagac agtggtgaac Cstccctgtag aagacgaggc cctgggtggc acggcttttg 282 0 
ttcagatgcc ggcccacggc ctattcccct ggtgcggcct gctgctggat acccggaccc 2880 
tggaggtgca gagcgactac tccago^atg cccggacctc catcagagcc agtctcacct 2 940 
tcaaccgcgg cttcaaggct gggaggaaca tgcgtcgcaa actctttggg gtcttgcggc 3000 
tgaagtgtca cagcctgttt ctggatttgcyaggtgaacag cctccagacg gtgtgcacca 3060 
acatctacaa gatcctcctg ctgcaggcgt ^aggtttca cgcatgtgtg ctgcagctcc 3120 
catttcatca gcaagtttgg aagaacccca cat^ttttcct gcgcgtcatc tctgacacgg 3180 
cctccctctg ctactccatc ctgaaagcca agaacWcagg gatgtcgctg ggggccaagg 324 0 
gcgccgccgg ccctctgccc tccgaggccg tgcagtg\ct gtgccaccaa gcattcctgc 33 00 
tcaagctgac tcgacaccgt gtcacctacg tgccactcc\ ggggtcactc aggacagccc 3360 
agacgcagct gagtcggaag ctcccgggga cgacgctgac ^ccctggag gccgcagcca 3420 
acccggcact gccctcagac ttcaagacca tcctggactg atggccaccc gcccacagcc 3480 
aggccgagag cagacaccag cagccctgtc acgccgggct ctacgtccca gggagggagg 354 0 
ggcggcccac acccaggccc gcaccgctgg gagtctgagg cctgagraag tgtttggccg 3600 
aggcctgcat gtccggctga aggctgagtg tccggctgag gcctgagcga gtgtccagcc 3660 
aagggctgag tgtccagcac acctgccgtc ttcacttccc cacaggctggNcgctcggctc 3720 
caccccaggg ccagcttttc ctcaccagga gcccggcttc cactccccac aoaggaatag 3780 
tccatcccca gattcgccat tgttcacccc tcgccctgcc ctcctttgcc ttcoaccccc 3840 
accatccagg tggagaccct gagaaggacc ctgggagctc tgggaatttg gagtg^caa 3 900 
aggtgtgccc tgtacacagg cgaggaccct gcacctggat gggggtccct gtgggtcaka 3960 
ttggggggag gtgctgtggg agtaaaatac tgaatatatg agtttttcag ttttgaaaaA 4 020 
aaaaaaaaaa aaaaaaaaaa aa 4 042 



f 
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210: 
211> 
212> 
213> 



2 

1132 

amino acid 
[omo sapiens 



400> 2 

Met Pr^ Arg Ala Pro Arg Cys Arg Ala Val Arg Ser Leu Leu Arg Ser 
1X5 10 15 

His Tyr A^^ Glu Val Leu Pro Leu Ala Thr Phe Val Arg Arg Leu Gly 

20 25 30 



Pro Gin Gly 
35 



Arg Leu Val Gin Arg Gly Asp Pro Ala Ala Phe Arg 

40 45 



Ala Leu Val Ala XSln Cys Leu Val Cys Val Pro Trp Asp Ala Arg Pro 
50 \ 55 60 



Pro Pro Ala Ala 
65 



Val Ala Arg Val Leu 

85 



Ser Phe Arg Gin Val Ser Cys Leu Lys Glu Leu 
0 75 80 

Arg Leu Cys Glu Arg Gly Ala Lys Asn Val 

90 95 



Leu Ala Phe Gly Phe Ala 

100 



Leu. Asp Gly Ala Arg Gly Gly Pro Pro 
105 110 



Glu Ala Phe Thr Thr Ser Val Arg Ser Tyr Leu Pro Asn Thr Val Thr 
115 l\o 125 




Asp Ala Leu Arg Gly Ser Gly Ala 
■ 130 135 



Gly Leu Leu Leu Arg Arg Val 
140 



Gly Asp Asp Val Leu Val His Leu Leu. Ala Arg Cys Ala Leu Phe Val 
145 150 \ 155 160 

Leu Val Ala Pro Ser Cys Ala Tyr Gin V^ Cys Gly Pro Pro Leu Tyr 

165 17\ 175 

Gin Leu Gly Ala Ala Thr Gin Ala Arg Pro ^ro Pro His Ala Ser Gly 

180 185 \ 190 



Pro Arg Arg Arg Leu Gly Cys Glu Arg Ala 
195 200 



Asn His Ser Val Arg 
205 



Glu Ala Gly Val Pro Leu Gly Leu Pro Ala Pro GJy Ala Arg Arg Arg 

210 215 22i 

Gly Gly Ser Ala Ser Arg Ser Leu Pro Leu Pro Lys )^rg Pro Arg Arg 

225 230 235 \ 240 



Gly Ala Ala Pro Glu Pro Glu Arg Thr Pro Val Gly 

245 250 



Gly Ser Trp 
255 



Ala His Pro Gly Arg Thr Arg Gly Pro Ser Asp Arg Gly Pop Cys Val 

260 265 2 
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Val \er Pro Ala Arg Pro Ala Glu Glu Ala Thr Ser Leu Glu Gly Ala 
275 280 285 

Leu SeA Gly Thr Arg His Ser His Pro Ser Val Gly Arg Gin His His 
29o\ 295 300 

Ala Gly pVo Pro Ser Thr Ser Arg Pro Pro Arg Pro Trp Asp Thr Pro 
305 \ 310 315 320 

Cys Pro Pro\val Tyr Ala Glu Thr Lys His Phe Leu Tyr Ser Ser Gly 

325 330 335 

Asp Lys Glu Gin Leu Arg Pro Ser Phe Leu Leu Ser Ser Leu Arg Pro 

34\ 345 350 

Ser Leu Thr Gly ^la Arg Arg Leu Val Glu Thr lie Phe Leu Gly Ser 
355 \ 360 365 

Arg Pro Trp Met Vrht Gly Thr Pro Arg Arg Leu Pro Arg Leu Pro Gin 
370 \ 375 380 

Arg Tyr Trp Gin Met iirg Pro Leu Phe Leu Glu Leu Leu Gly Asn His 
385 39^ 395 400 



Ala Gin Cys Pro Tyr 

405 



Gly\Val Leu Leu Lys Thr His Cys Pro Leu Arg 

410 415 



Ala Ala Val Thr Pro Ala AM Gly Val Cys Ala Arg Glu Lys Pro Gin 

420 \ 425 430 

Gly Ser Val Ala Ala Pro Glu blu Glu Asp Thr Asp Pro Arg Arg Leu 
435 mo 445 

Val Gin Leu Leu Arg Gin His SeV Ser Pro Trp Gin Val Tyr Gly Phe 
450 455 \ 460 



Val Arg Ala Cys Leu Arg Arg Leu ^1 Pro Pro Gly Leu Trp Gly Ser 
465 470 \ 475 480 



Arg His Asn Glu Arg Arg Phe Leu 

485 



Arg\Asn Thr Lys Lys Phe lie Ser 
90 495 



Leu Gly Lys His Ala Lys Leu Ser Leu GM Glu Leu Thr Trp Lys Met 

500 505 \ 510 

Ser Val Arg Asp Cys Ala Trp Leu Arg Arg iBer Pro Gly Val Gly Cys 

515 520 \ 525 

Val Pro Ala Ala Glu His Arg Leu Arg Glu GlA lie Leu Ala Lys Phe 
530 535 \540 



Leu His Trp Leu Met Ser Val Tyr Val Val Glu Deu Leu Arg Ser Phe 
545 550 555 \ 560 



Phe Tyr Val Thr Glu Thr Thr Phe Gin Lys Asn Arg\Leu Phe Phe Tyr 

565 570 \ 575 
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Arg Lysyser Val Trp Ser Lys Leu Gin Ser lie Gly lie Arg Gin His 

580 585 590 

Leu Lys AVg Val Gin Leu Arg Glu Leu Ser Glu Ala Glu Val Arg Gin 
5915 600 605 

His Arg Gld Ala Arg Pro Ala Leu Leu Thr Ser Arg Leu Arg Phe lie 
610 \ 615 620 



Pro Lys Pro 
625 



^sp Gly Leu Arg Pro lie Val Asn Met Asp Tyr Val Val 
630 635 640 



Gly Ala Arg Thi^ Phe Arg Arg Glu Lys Arg Ala Glu Arg Leu Thr Ser 

645 650 655 

Arg Val Lys Ala Leu Phe Ser Val Leu Asn Tyr Glu Arg Ala Arg Arg 

660 \ 665 670 

Pro Gly Leu Leu GlV Ala Ser Val Leu Gly Leu Asp Asp lie His Arg 

675 \ 680 685 



Ala Trp Arg Thr Phe 
690 



\Val Leu Arg Val Arg Ala Gin Asp Pro Pro Pro 
695 700 



Glu Leu Tyr Phe Val L^cs Val Asp Val Thr Gly Ala Tyr Asp Thr lie 
705 7110 715 720 

Pro Gin Asp Arg Leu Thr\Glu Val lie Ala Ser lie lie Lys Pro Gin 

725 \ 730 735 

Asn Thr Tyr Cys Val Arg AVg Tyr Ala Val Val Gin Lys Ala Ala His 

740 \ 745 750 



Gly His Val Arg Lys Ala 
755 



Phe\ Lys Ser His Val Ser Thr Leu Thr Asp 
(760 765 



Leu Gin Pro Tyr Met Arg Gin Phe Val Ala His Leu Gin Glu Thr Ser 
770 775 \ 780 

Pro Leu Arg Asp Ala Val Val Il4 Glu Gin Ser Ser Ser Leu Asn Glu 
785 790 \ 795 800 

Ala Ser Ser Gly Leu Phe Asp Val fehe Leu Arg Phe Met Cys His His 

805 \ 810 815 

Ala Val Arg lie Arg Gly Lys Ser TyV Val Gin Cys Gin Gly lie Pro 

820 823i 830 

Gin Gly Ser He Leu Ser Thr Leu Leu ^ys Ser Leu Cys Tyr Gly Asp 
835 840 \ 845 

Met Glu Asn Lys Leu Phe Ala Gly He hia Arg Asp Gly Leu Leu Leu 
850 855 \ 860 



Arg Leu Val Asp Asp Phe Leu Leu Val Thr^ro His Leu Thr His Ala 
865 870 875 880 
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Lys Thr 



te Leu Arg Thr Leu Val Arg Gly Val Pro Glu Tyr Gly Cys 
885 890 895 



Val Val Asf^ Leu Arg Lys Thr Val Val Asn Phe Pro Val Glu Asp Glu 

900 905 910 

Ala Leu Gly Gly Thr Ala Phe Val Gin Met Pro Ala His Gly Leu Phe 
915 \ 920 925 

Pro Trp Cys G!^ Leu Leu Leu Asp Thr Arg Thr Leu Glu Val Gin Ser 
930 \ 935 940 

Asp Tyr Ser Ser\Tyr Ala Arg Thr Ser lie Arg Ala Ser Leu Thr Phe 
945 \ 950 955 960 

Asn Arg Gly Phe lVs Ala Gly Arg Asn Met Arg Arg Lys Leu Phe Gly 

965 970 975 

Val Leu Arg Leu Lyat Cys His Ser Leu Phe Leu Asp Leu Gin Val Asn 

980 \ 985 990 

Ser Leu Gin Thr Val fcys Thr Asn lie Tyr Lys lie Leu Leu Leu Gin 
995 \ 1000 1005 

Ala Tyr Arg Phe His Ala Cys Val Leu Gin Leu Pro Phe His Gin Gin 
1010 \ 1015 1020 

Val Trp Lys Asn Pro Thn Phe Phe Leu Arg Val lie Ser Asp Thr Ala 
1025 103C1 1035 1040 

Ser Leu Cys Tyr Ser lie Aeu Lys Ala Lys Asn Ala Gly Met Ser Leu 

1045 \ 1050 1055 

Gly Ala Lys Gly Ala Ala GlV Pro Leu Pro Ser Glu Ala Val Gin Trp 

1060 \ 1065 1070 



Leu Cys His Gin Ala Phe LeuVLeu Lys Leu Thr Arg His Arg Val Thr 
1075 Vo80 1085 

Tyr Val Pro Leu Leu Gly Ser Lfeu Arg Thr Ala Gin Thr Gin Leu Ser 

1090 1095 \ 1100 

Arg Lys Leu Pro Gly Thr Thr Leii Thr Ala Leu Glu Ala Ala Ala Asn 
1105 1110 \ 1115 1120 

Pro Ala Leu Pro Ser Asp Phe Lys thr lie Leu Asp 

1125 \ 1130 



<210> 3 

<211> 1153 

<212> DNA 

<213> Homo sapiens 



<400> 3 

gtgcctgcag agacccgtct ggtgcactct 



gattctccac ttgcctgttg catgtcctcg 60 



ttcccttgtt tctcaccacc tcttgggttg ccatgtgcgtX ttcctgccga gtgtgtgttg 120 



atcctctcgt 


tgcctcctgg 


tcactgggca 


ccccctgatc 


tttfttattgt 


cgttgtttgc 


acccaggctg 


gagtgtaatg 


gcacaatctc 


aagcagttct 


cattcctcaa 


cctcatgagt 


ctggctaatt 


tttgtatfttt 


tagtagagat 


caaactcctg 


acctcaagra 


atctgcccgc 


tgcaagccac 


cgtgcccggc^ 


ataccttgat 


ccttgtcctg 


agcaataaga 


icccttagtgt 


tgctgttttc 


cctgctgact 


tMttctatc 


cattattaat 


attgttttcc 


gtgttgagtg 



cctcctttgt tccccgtctg tcttfctgtct 
tcctttgcgt ggttcttctg tcttgfttatt 
cctccatggc atctagcgac gtccggggac 
gagactcacg aggagggcgg tcatcttggc 
cgttccttag ccagggttgg ctgtgttccg 
ctggccaagt tcctgcactg gctgatgagt 
ttttatgtca cggagaccac gtttcaaaag 
tggagcaagt tgc 

<210> 4 

<211> 412 

<212> DNA 

<213> Homo sapiens 

<400> 4 

cagagccctg gtcctcctgt ctccatcgtc 
cgtcgagtgg acacggtgat ctctgcctct 
tacgaggttc accttcacgt tttgatggac 
gtgaacagag gaggctgggc gcggcagtgg 
ctggaagcac agacgctctg gcgagggtgc 
ctccacttgc ctgttgcatg tcctcgttcc 




tttgctttta 


tttctctttg 


cttagtgtta 


180 


ttttgtttat 


tgagacagtc 


tcactctgtc 


240 


ggctcactgc 


aacctctgcc 


tcctcggttc 


300 


agctgggatt 


acaggcgccc 


accaccacgc 


360 


aggctttcac 


catgttggcc 


aggctggtct 


420 


cttggcctcc 


cacagtgctg 


ggattacagg 


480 


cttttaaaat 


gaagtctgaa 


acattgctac 


540 


attttagctc 


tggccacccc 


ccagcctgtg 


600 


tcaggcatct 


tgacaccccc 


acaagctaag 


660 


tttctttagc 


tttgcccccg 


ccctgctttt 


720 


caggcccgcc 


gtctggggtc 


cccttccttg 


780 


gctggtaaac 


cccagcttta 


cctgtgctgg 


840 


ctctgcttat 


gatgcacaga 


tgaagatgtg 


900 


ccgtgagtgt 


ctggagcacc 


acgtggccag 


960 


gccgcagagc 


accgtctgcg 


tgaggagatc 


1020 


btgtacgtcg 


tcgagctgct 


caggtctttc 


1080 


aacaggctct 


ttttctaccg 


gaagagtgtc 


1140 








1153 


acgtgggcac 


\acgtggcttt 


tcgctcagga 


60 


gctctccctc 


cA:gtccagtt 


tgcataaact 


120 


acgcggtttc 


caggcaccga 


ggccagagca 


180 


agccgggttg 


ccgacaatgg 


ggagaagtgt 


240 


ctgcagagac 


ccgccVggtg 


cactctgatt 


300 


cttgtttctc 


accaccftctt 


gggttgccat 


360 
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• 



gtgcgtttac tgcogagtgt gtgttgatcc tctcgttgcc tcctggtcac tg 



412 



<210> 5 

<211> 10 

<212> DNA 

<213> Homo \sapi ens 

<400> 5 

9999tcctgg gccc^cccgg gcaggacgcg tggaccgagt gaccgtggtt tctgtgtggt 60 
gtcacctgcc agacccgccg aagaagccac ctctttggag ggtgcgctct ctggcacgcg 120 
ccactcccac ccatccqtgg gccgccagca ccacgcgggc cccccatcca catcgcggcc 180 
accacgtccc tgggacaoac cttgtccccc ggtgtacgcc gagaccaagc acttcctcta 240 
ctcctcaggc gacaaggagc agctgcggcc ctccttccta ctcagctctc tgaggcccag 300 
cctgactggc gctcggaggc\ tcgtggagac catctttctg ggttccaggc cctggatgcc 360 
agggactccc cgcaggttgc accgcctgcc ccagcgctac tggcaaatgc ggcccctgtt 42 0 
tctggagctg cttgggaacc aopcgcagtg cccctacggg gtgctcctca agacgcactg 4 80 
cccgctgcga gctgcggtca ccccagcagc cggtgtctgt gcccgggaga agccccaggg 54 0 
ctctgtggcg gcccccgagg aggaggacac agacccccgt cgcctggtgc agctgctccg 600 
ccagcacagc agcccctggc aggtgtBcgg cttcgtgcgg gcctgcctgc gccggctggt 660 
gcccccaggc ctctggggct ccaggcaoaa cgaacgccgc ttcctcagga acaccaagaa 720 
gttcatctcc ctggggaagc atgccaagcV ctcgctgcag gagctgacgt ggaagatgag 780 
cgtgcgggac tgcgcttggc tgcgcaggagXcccaggtgag gaggtggtgg ccgtcgaggg 84 0 
cccaggcccc agagctgaat gcagtagggg cVcagaaaag ggggcaggca gagccctggt 900 
cctcctgtct ccatcgtcac gtgggcacac gtggcttttc gctcaggacg tcgagtggac 960 



acggtgatct ctgcctctgc tctccctcct gtccagtttg cataaactta eg 



1012 



<210> 6 

<211> 3972 

<212> DNA 

<213> Homo sapiens 



<400> 6 

gaattcgcgg ccgcgtcgac gtttcaggca gcgctgcgtc c\:gctgcgca cgtgggaagc 60 
cctggccccg gccacccccg cgatgccgcg cgctccccgc tgccgagccg tgcgctccct 120 
gctgcgcagc cactaccgcg aggtgctgcc gctggccacg ttcgtigcggc gcctggggcc 180 
ccagggctgg cggctggtgc agcgcgggga cccggcggct ttccgcgcgc tggtggccca 24 0 
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gtgcctgg\:g 


tgcgtgccct 


gggacgcacg 


ggtgtcctgc^ 


Sctgaaggagc 


tggtggcccg 


gaagaacgtg 


CMgccttcg 


gcttcgcgct 


ggccttcacc 


acca^cgtgc 


gcagctacct 


gagcggggcg 


tggggVtgc 


tgctgcgccg 


ggcacgctgc 


gcgctctVtg 


tgctggtggc 


gccgctgtac 


cagctcggog 


ctgccactca 


ccgaaggcgt 


ctgggatgcg 


Vaacgggcctg 



gccgcccccc 


gccgccccct 


ccttccgcca 


agtgctgcag 


aggctgtgcg 


agcgcggcgc 


gctggacggg 


gcccgcgggg 


gcccccccga 


gcccaacacg 


gtgaccgacg 


cactgcgggg 


cgtgggcgac 


gacgtgctgg 


ttcacctgct 


tcccagctgc 


gcctaccagg 


tgtgcgggcc 


ggcccggccc 


ccgccacacg 


ctagtggacc 


gaaccatagc 


gtcagggagg 


ccggggtccc 


gcgcgggggc 


agtgccagcc 


gaagtctgcc 


ccctgagccg 


gagcggacgc 


ccgttgggca 


tggaccgagt 


gaccgtggtt 


tctgtgtggt 


ctctttggag 


ggtgcgctct 


ctggcacgcg 


ccacgcgggc 


cccccatcca 


catcgcggcc 


ggtgtacgcc 


gagaccaagc 


acttcctcta 



cctgggcctg ccagccccgg gi 
gttgcccaag aggcccaggc gi 
ggggtcctgg gcccacccgg gcagg^acgcg 
gtcacctgcc agacccgccg aagai 
ccactcccac ccatccgtgg gccg( 
accacgtccc tgggacacgc cttgi 

ctcctcaggc gacaaggagc agctgcggcc &tccttccta ctcagctctc tgaggcccag 114 0 

cctgactggc gctcggaggc tcgtggagac ca\ctttctg ggttccaggc cctggatgcc 1200 

agggactccc cgcaggttgc cccgcctgcc ccag>jgctac tggcaaatgc ggcccctgtt 1260 

tctggagctg cttgggaacc acgcgcagtg cccct^ggg gtgctcctca agacgcactg 132 0 

cccgctgcga gctgcggtca ccccagcagc cggtgtcMt gcccgggaga agccccaggg 1380 

ctctgtggcg gcccccgagg aggaggacac agacccccg\ cgcctggtgc agctgctccg 144 0 

ccagcacagc agcccctggc aggtgtacgg cttcgtgcgg gcctgcctgc gccggctggt 1500 

gcccccaggc ctctggggct ccaggcacaa cgaacgccgc ttrtctcagga acaccaagaa 1560 

gttcatctcc ctggggaagc atgccaagct ctcgctgcag gagctgacgt ggaagatgag 162 0 

cgtgcgggac tgcgcttggc tgcgcaggag cccaggtgag gaggtggtgg ccgtcgaggg 1680 

cccaggcccc agagctgaat gcagtagggg ctcagaaaag ggggcagqca gagccctggt 174 0 

cctcctgtct ccatcgtcac gtgggcacac gtggcttttc gctcaggacgr tcgagtggac 1800 

acggtgatct ctgcctctgc tctccctcct gtccagtttg cataaactta )cgaggttcac 1860 

cttcacgttt tgatggacac gcggtttcca ggcgccgagg ccagagcagt gaacagagga 192 0 
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ccgggttgcc 


ggcaatgggg 


agaagtgtct 


ggaagcacag 


gcaggggttg 


gctgtgttcc 


ggccgcagag 


caccgtctgc 


ttcctgcact 


ggctgatgag 


tgtgtacgtc 


gtcgagctgc 


acggagacca 


cgtttcaaaa 


gaacaggctc 


tttttctacc 


ttgcaaagca 


ttggaatcag 


acagcacttg 


aagagggtgc 


gcagaggtca 


ggcagcatcg 


ggaagccagg 


cccgccctgc 


atccccaagc 


ctgacgggct 


gcggccgatt 


gtgaacatgg 


acgttccgca 


gagaaaagag 


ggtggctgtg 


ctttggttta 


tgcgtttgag 


ccccacattt 


ggtatcagct 


tagatgaagg 


gacacagcca 


gggccatggc 


acggcgccaa 


cccatttgtg 


^gccggtgc 


ctccagaaaa 


gcagcgtggg 


ggtgtagggg 


gg6,tctgagg 


accacaagaa 


gcagctgggc 


cagggcctgg 






tctaatcaaa 




gctctgaacc 


ttcagagtct 


caaaagctgg 


gaccctcagg 


gtcctggaag 


aaatcatggt 


ccacttccag 


gttcgccggg 


ggggctacga^ 


^ccacctaggt 


agttgctacc 


taatccttcc 



± 
t 

ft 

fa 

ft 

t 

fa 
fa 

gagctcctgg ggcagggaca gg< 
atgcagcacg gcccgagcgg gtgg< 
tcgtaatagc cggcccaggc gctctgi 
gccaaatggg gccacacctt gtcctg< 
tccggttctt cctgctcagt ggggcti 
cggcgaaaat aggctccact ggtgtctgca adiaagcggag tctctaggcc tggtccctgg 2 94 0 
gggcagtgcc acacatacac ataccttttc ctcggctcca caggtagctt ggtgccctgc 3000 



gcggcccctc 


tccaacacca 


gccagfcygctg 


cgatttgcgc 


tgatcacaat 


ggcgcattcc 


acaggctggt 


actccaggct 


cttcatggat 


ccttttcaag 


accaccgct\ 


tgtcatctgt 


aagagacaaa 


acgtgtcacc 


tctccctggc 


\gaaaaggac 


gccgaagccc 


ctggagcaga 


caccaggggt 


c^accaacc 


acgccaaagc 


cactccctct 


gtgtttatcc 


agggaaactt 


acatcagaga 


aactttggct 


ccctcctgcc 


tctgcacttt 


cagcatcctt 


ttctgaagcc 


agcaagaggt 


agcccgaggg 


gaggagcatc 


gactacggcc 


aggtactcat 


tgatgttccg 


gggagagctg 


gatgttctca 


ggcaatgaga 


actgctgaca 


cagtggaggc 


ctgtgaatac 


gtgtggtccc 


gttccaccac 
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atagVacctc gtctgctctc cagcttcttc agccaatagg ccacagacaa gccaagcacc 3720 

ccacct^fccca cgatcaccac atccgagtgc tcgggaggca ggtggctggt gtcttgcagt 3 780 

agatcacaigg accttccagg caggatcgac ttgatcttct tcttaatctc agacaccttt 3840 

ccatcccagAccagagaaaa gcctcctctg cgcgtgcctg gcctccgggt caagaggccc 3900 

cggcccatgc c\tgcggcag aaccctccga atcatagccc ctctgagccc gggtcgacgc 3 960 

ggccgcgaat tc \ 3972 

<210> 7 \ 

<211> 2089 \ 

<212> DNA \ 

<213> Homo sapien^ 

<400> 7 \ 

ccggaagagt gtctggagca OTttgcaaag cattggaatc agacagcact tgaagagggt 60 
gcagctgcgg gagctgtcgg aagcagaggt caggcagcat cgggaagcca ggcccgccct 12 0 
gctgacgtcc agactccgct tcatccccaa gcctgacggg ctgcggccga ttgtgaacat 180 
ggactacgtc gtgggagcca gaacgtTCcg cagagaaaag agggccgagc gtctcacctc 240 
gagggtgaag gcactgttca gcgtgctcM ctacgagcgg gcgcggcgcc ccggcctcct 300 
gggcgcctct gtgctgggcc tggacgatat \cacagggcc tggcgcacct tcgtgctgcg 360 
tgtgcgggcc caggacccgc cgcctgagct gtV;tttgtc aaggtggatg tgacgggcgc 420 
gtacgacacc atcccccagg acaggctcac ggaggtcatc gccagcatca tcaaacccca 4 80 
gaacacgtac tgcgtgcgtc ggtatgccgt ggtccagaag gccgcccatg ggcacgtccg 54 0 
caaggccttc aagagccacg tctctacctt gacagacco^ cagccgtaca tgcgacagtt 600 
cgtggctcac ctgcaggaga ccagcccgct gaggggtgcc\gtcgtcatcg agcagagctc 660 
ctccctgaat gaggccagca gtggcctctt cgacgtcttc cMcgcttca tgtgccacca 720 
cgccgtgcgc atcaggggca agtcctacgt ccagtgccag gggatcccgc agggctccat 780 
cctctccacg ctgctctgca gcctgtgcta cggcgacatg gagaaoaagc tgtttgcggg 840 
gattcggcgg gacgggctgc tcctgcgttt ggtggatgat ttcttgtugg tgacacctca 900 
cctcacccac gcgaaaacct tcctcaggac cctggtccga ggtgtccctgv agtatggctg 960 
cgtggtgaac ttgcggaaga cagtggtgaa cttccctgta gaagacgagg occtgggtgg 1020 
cacggctttt gttcagatgc cggcccacgg cctattcccc tggtgcggcc tgo^gctgga 1080 
tacccggacc ctggaggtgc agagcgacta ctccagctat gcccggacct ccatoagagc 1140 
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cagtctcacc ttcaaccgcg gcttcaaggc tgggaggaac atgcgtcgca aactctttgg 1200 
ggtcttgcgg ctgaMtgtc acagcctgtt tctggatttg caggtgaaca gcctccagac 1260 
ggtgtgcacc aacatotaca agatcctcct gctgcaggcg tacaggtttc acgcatgcgt 1320 



gctgcagctc 


ccatttcatc 


agcaagtttg 


gaagaacccc 


acatttttcc 


tgcgcgtcat 


1380 


ctctgacacg 


gcctccctat 


gctactccat 


cctgaaagcc 


aagaacgcag 


gtatgtgcag 


1440 


gtgcctggcc 


tcagtggca^ 


cagtgcctgc 


ctgctggtgt 


tagtgtgtca 


ggagactgag 


1500 


tgaatctggg 


cttaggaagt 


^cttacccct 


tttcgcatca 


ggaagtggtt 


taacccaacc 


1560 


actgtcaggc 


tcgtctgccc 


gccctctcgt 


ggggtgagca 


gagcacctga 


tggaagggac 


1620 


aggagctgtc 


tgggagctgc 


catccttccc 


accttgctct 


gcctggggaa 


gcgctggggg 


1680 


qcctqqtctc 


tcctgtttgc 


cccaftggtgg 


gatttggggg 


gcctggcctc 


tcctgtttgc 


1740 


cctgtggtgg 


gattgggctg 


tCtCCCMtCC 


atggcactta 


gggcccttgt 


gcaaacccag 


1800 


gccaagggct 


taggaggagg 


ccaggcocag 


gctaccccac 


ccctctcagg 


agcagaggcc 


1860 


gcgtatcacc 


acgacagagc 


cccgcgcqgt 


cctctgcttc 


ccagtcaccg 


tcctctgccc 


1920 


ctggacactt 


tgtccagcat 


cagggaggtk 


tctgatccgt 


ctgaaattca 


agccatgtcg 


1980 


aacctgcggt 


cctgagctta 


acagcttcta 


ctttctgttc 


tttctgtgtt 


gtggagaccc 


2040 


tgagaaggac 


cctgggagct 


ctgggaattt 


gVagtgacca 


aaggtgtgc 
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